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Abstract
Objectives Several studies have investigated the relationship between contemplative approaches and psychobiological stress 
response; however, this area of research is still new, the mechanisms of the relationship between the stress response attenua-
tion and contemplative training have not been fully delineated, and little is known about the effects of contemplative practice 
on the ways psychological stress is experienced. This study aimed to explore the first-person experience of psychological 
stress in meditation practitioners.
Methods We conducted short semi-structured interviews with twenty-five meditation practitioners and twenty meditation-
naïve controls immediately after they had undergone a laboratory task (the Trier Social Stress Test). A mixed-method 
approach was used to analyze the interviews. Thematic analysis was combined with descriptive statistics of the qualitative 
information that had been converted to quantitative data.
Results Experiences instantiating main themes were identified as follows: (1) primary experiences encountered, describing 
the most salient experiences associated with the task; (2) reasons for stress, delineating the analyses of why the task was 
stressful; (3) affect, dealing with emotional experiences during the task; (4) emotion regulation; and (5) attention allocation 
describing regulatory strategies employed by the participants. Responses to subjective stress experience in meditation prac-
titioners included use of humor, presence of positive affect, combinations of different types of emotion regulation strategies, 
and adaptive attention allocation.
Conclusions This study elucidates particularities of meditators’ subjective experience of psychological stress, provides new 
insights on the mechanisms of meditation effect on the stress response, and proposes new directions for research.
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Contemplative practices (CP) is an umbrella term for 
mind–body approaches aimed at psychological transforma-
tion through the training of self-regulation, self-awareness, 
and self-inquiry (Davidson & Dahl, 2017). A significant pro-
portion of the scientific research on CP has examined Bud-
dhist techniques and the secular approaches derived from 
them. The results suggest that CP are linked—though often 
with modest effect sizes—to an improvement in a number of 
somatic and psychiatric conditions (Grossman et al., 2004).
Much of the research on CP has long been focused on 
an important contributor to several somatic and psychologi-
cal conditions: stress. Of particular interest are the studies 
investigating the relationship between CP and psychological 
stressors known to evoke the greatest biological response. 
This type of stress is created by uncontrollable situations 
characterized by social-evaluative threat and has been shown 
to create significant biological changes, in both the sym-
pathetic-adrenal-medullary (SAM) axis and the hypotha-
lamic–pituitary–adrenal axis (HPA) (Dickerson & Kemeny, 
2004). Such biological changes, especially in the HPA axis, 
are known to be associated with the onset of stress-related 
diseases (McEwen, 1998); thus, the research on CP as poten-
tially effective behavioral approaches for stress reduction is 
particularly important.
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A number of studies on CP and biological stress response 
have utilized stress-inducing protocols that contain both 
uncontrollability and social evaluation, such as, for example, 
the Trier Social Stress Test (TSST) (Kirschbaum et al., 1993). 
In this task, participants are required to deliver a speech and 
to perform mental arithmetic in front of an evaluative audi-
ence. Attenuation of the physiological response to this type of 
psychological stressor has been found in long-term CP practi-
tioners (compared with matched controls) (Gamaiunova et al., 
2019; Rosenkranz et al., 2016), in participants who under-
went self-compassion training (Arch et al., 2014), mindful-
ness-based stress reduction training (Nyklíček et al., 2013), 
social mental training (Engert et al., 2017), and acceptance-
based training (Lindsay et al., 2018). Those results indicate 
that CP impact the ways in which psychological stressors 
are processed and consequently affect the biological stress 
response. However, the results of the above-mentioned stud-
ies are not homogeneous. Certain studies reported HPA-axis 
related changes, but no difference in cardiovascular indexes 
(Engert et  al., 2017; Gamaiunova et  al., 2019); others 
reported hemodynamic changes without cortisol alterations 
(Nyklíček et al., 2013), or with them (Lindsay et al., 2018). 
There are several possible explanations for the observed 
differences in reactivity among various stress systems. For 
example, specificity of CP approaches and duration of con-
templative training can both affect underlying mechanisms 
of the stress reduction. Stress response is linked to several 
cognitive, affective, and behavioral mechanisms, and we 
still have limited knowledge about which ones are mostly 
affected by contemplative training.
Besides an incomplete understanding of how CP affect 
the stress response, research in this area suffers from another 
shortcoming: the investigations have been focused on the 
measurement of stress experience through so-called third-
person objective methodologies (Varela & Shear, 1999), 
such as, for example, biological markers of stress response. 
However, lived experiences equally include the first-person 
dimension, or the subjective experience, as an important 
realm of scientific examination (Varela & Shear, 1999). Lim-
iting the research paradigm to third-person methods has its 
disadvantages. For instance, certain occurring phenomena 
can be overlooked by researchers due to the focus on hypoth-
esis testing rather than on hypothesis generation (Johnson & 
Onwuegbuzie, 2004) or overreliance on the existing theo-
retical models. Overcoming this shortcoming is particularly 
crucial in any new area of research, where theories have not 
been fully elaborated.
Taking into consideration that the research on CP and 
stress response is still in its infancy and is full of open 
questions, complementing physiological assessments with 
qualitative methods represents an advantage. An example 
of such approaches is mix-method designs, the fundamen-
tal principle of which consists in collecting multiple data 
with the aid of various approaches and methods (Johnson 
& Turner, 2003). The combination of qualitative and quan-
titative research methods allows to expand knowledge by 
reaching additional aims, such as triangulation (the conver-
gence of results from various methods), complementarity 
(elaboration and clarification of the results acquired with one 
methodology by the results from the other method), initia-
tion (the identification of contradictions), and development 
and expansion (informing a method using the results from 
another method and expansion of the range of research) 
(Greene et al., 1989). Due to the large number of open ques-
tions, the above-mentioned design strategies could be par-
ticularly relevant to research projects investigating biological 
response to psychological stressors. Research designs can be 
enriched by the inclusion of qualitative assessment meth-
ods, including phenomenological approaches that seek to 
describe the meaning of lived experience, discourse analysis 
examining the use of language, and grounded theory that 
aims at developing an explanatory theory of studies pro-
cesses (Starks & Brown Trinidad, 2007).
First-person approaches have already been proposed as 
an important method in the study of CP (Petitmengin et al., 
2019). Qualitative assessments have been previously imple-
mented to study various facets of meditative experience 
(Ataria et al., 2015; Lindahl & Britton, 2019; Przyrembel & 
Singer, 2018; Sparby, 2018) and the ways in which CP affect 
the experience of certain medical conditions, such as coping 
with seizures (Bauer et al., 2019) or chronic pain (Morone 
et al., 2008). However, to our knowledge, no previous stud-
ies on CP and biological response to psychological stressors 
have adopted a qualitative approach, and only one study has 
combined physiological measures and qualitative assessment 
using the TSST in non-meditators (Vors et al., 2018).
Given the lack of first-person approaches in this area 
of inquiry, we complemented physiological assessments 
during stress-inducing protocol (TSST) with semi-
structured interviews. This paper adds to the previously 
reported quantitative results addressing stress reactiv-
ity in experienced meditators and matched controls 
(Gamaiunova et al., 2019). In our previous report, we 
presented the results of objective assessments, such as 
physiological measures of stress response and self-repot 
assessments of affect and emotion regulation. We found 
that long-term meditation practitioners had faster cor-
tisol recovery after psychological stress, experienced 
less shame and higher self-esteem, and employed more 
adaptive emotion regulation strategies, such as accept-
ance and reappraisal (Gamaiunova et  al., 2019). The 
present part of the study was conducted to complement 
the previously reported data by exploring the subjective 
experience of being under psychological stress in medi-
tation practitioners and meditation-naïve participants. 
The aim was twofold: (1) to make a group comparison 
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of the revealed first-person experience of going through 
a stress-inducing task and (2) to gain additional under-
standing of group similarities/differences in cognitive, 
affective, and regulatory processes during psychologi-
cal stress. The results were expected to clarify and tri-
angulate the findings acquired with physiological and 
self-report measures, and potentially contribute to the 
development of theory and/or methodological approaches 
in the area of research on CP and stress.
Methods
Participants
Participants were recruited for a larger study investigat-
ing the relationship between long-term meditation practice 
and psychobiological stress response (Gamaiunova et al., 
2019). The meditation practitioner (MP) group included 
individuals who had been practicing meditation derived 
from Buddhist traditions, for at least 3 years at a frequency 
of at least 3 h/week. Meditation types practiced by the par-
ticipants included zazen (taught in the framework of Soto 
Zen tradition in a local dojo), vipassana (taught in S.N. 
Goenka local center and in a non-sectarian vipassana local 
meditation center), samatha and dzogchen (taught in local 
Tibetan centers), and mindfulness (taught in secularized 
meditation courses). Meditation-naïve (MN) control group 
included individuals who had no prior experience with any 
form of contemplative practice (participants’ characteris-
tics are presented in Table 1). Participants were excluded 
if they had prior experience performing a similar task, had 
current psychiatric or somatic conditions, used certain 
medications, or were women taking hormonal contracep-
tives. The protocol of this study was approved by the local 
ethics committee. Fifty-two participants performed the 
stress task, and 45 were interviewed (25 in the MP group 
and 20 in the MN group).
Procedures
Participants were administered the TSST, a task known to 
effectively induce psychological stress (Kirschbaum et al., 
1993). After participants arrived at the lab, there was a short 
10-min preparation. Then the participants delivered a speech 
and performed mental arithmetic in front of an unfriendly 
audience (a man and a woman, wearing white blouses), 
a camera, and a microphone. The audience did not show 
any support and prompted participants to continue if they 
stopped. After the task had ended, they participated in short 
interviews, which were recorded for further transcription.
Measures
The interviews were conducted 5 min after the end of the 
experiment. The interviews had a semi-structured format 
(Fylan, 2005) and lasted around 15 min each. In the inter-
views, participants were first asked to freely reconstruct the 
experience of the task they had just performed. Further, par-
ticipants were asked to elaborate on the three pre-defined 
Table 1  Participants’ characteristics
MP meditation practitioners, MN meditation-naïve participants
MP (N = 25) MN (N = 20)
Age (years) 51.04 ± 10.64 45.45 ± 9.36









  Primary school 0 0
  Secondary school 3 1
  Professional school 3 6
  Gymnasium 2 3
  College 12 7












  100,000 or more 4 1
Not reported 0 2
  Meditation type
  Mindfulness 5 NA




Meditation frequency, hours 
per week (M/SD)
6.72 (2.95) NA





subjects: reasons for stress, emotion regulation/coping, and 
attention allocation. To evaluate their reasons for stress, 
participants were asked to analyze why the situation was 
stressful for them. To evaluate their emotion regulation/
coping, participants were asked to recall the strategies they 
used to deal with the stress. Finally, to evaluate their atten-
tion allocation, participants were asked to report where their 
attention was focused during the task. The protocol of the 
interview is available in the Supplementary materials.
Data Analyses
Qualitative data were transcribed verbatim with f4 software 
(audiotranskription, Marburg, Germany) and coded with 
Nvivo software version 11 for Windows (QSR International, 
Melbourne, Australia). We used thematic analysis (TA) 
(Braun & Clarke, 2006) as a method to identify, organize, 
and describe patterns within data (Braun & Clarke, 2006). 
As a particular approach, we used a hybrid process of induc-
tive and deductive TA (Fereday & Muir-Cochrane, 2006). 
The aim of the deductive process was to focus the analysis 
of stress experience on the particular areas of interest and 
consisted in using an a priory defined template of themes, 
reflecting the interview structure (Crabtree & Miller, 1992). 
The aim of the inductive process was to explore themes 
emerging from the data, by constructing data-driven codes 
(Boyatzis, 1998). Following this approach, the data were 
first coded using pre-defined template of themes, which 
reflected the structure of the interviews: (1) primary experi-
ences encountered during the task—free reconstruction of 
the task experience; (2) affect—description of emotional 
state during the task; (3) reasons for stress—reports of the 
participants on why the task was stressful for them; (4) emo-
tion regulation—description of what regulation strategies 
were used, if any, during the task; (5) attention allocation—
reports of the participants on where the focus of attention 
was during the task. Further, during the second round of 
coding, induction-driven subcodes emerged inside every 
high order code. The subcodes of the first code, primary 
experiences encountered during the task, included subcodes 
reflecting main features of the lived experience as expressed 
by the participants during free unguided reconstruction of 
the task. The second code, affect, included subcodes reflect-
ing positive or negative affect. The third code, reasons for 
stress, included subcodes inspired by the previous research 
delineating the characteristics of a stressor capable of elic-
iting a stress response (Dickerson & Kemeny, 2004). The 
fourth code, emotion regulation, included subcodes inspired 
by theories of emotion regulation by Fresco et al. (2007), 
Garnefski and Kraaij (2007), and Gross (1998). The fifth 
code, attention allocation, included subcodes reflecting the 
location of attention as described by the participants. The 
codebook was revised through the collaborative efforts of 
two authors (LG and PYB), and the final version was elabo-
rated. Information in the final codebook was presented in the 
following format: code or subcode, definition, when to use 
the code or subcode, when not to use the code or subcode, 
and an example (MacQueen et al., 1998). The final version 
was used for the main round of coding.
The researcher who worked on the first draft of the code-
book (LG) had training in psychology of religion, was famil-
iar with varieties of Buddhist contemplative disciplines, and 
had training in stress psychology and psychophysiology. The 
second researcher (PYB) had training in developmental psy-
chology and psychology of religion and was not specializing 
neither in stress research nor in contemplative studies. The 
transcripts from both groups were coded together, and the 
second researcher (PYB) was blind to the group assignment. 
Two researchers coded part of the data separately (using 10 
randomly selected interviews), and the reliability (Cohen’s 
Kappa) and percent of agreement (%) were calculated to 
determine the level of agreement between coders. A dataset 
with binary data was created, with “0” representing the pres-
ence of a specific code in the interview and “1” the absence 
of a relevant code.
Results
The agreement between the two coders for a subset of the 
dataset was 98.75%. Cohen’s Kappa (a measure of reliabil-
ity) for the same subset was 0.75, representing moderate 
agreement (McHugh, 2012). A description of each theme 
and subtheme with examples from the interviews and the 
descriptive statistics are presented below. The group differ-
ences for each subtheme are presented in Figs. 1, 2, and 3.
Primary Experiences Encountered During the Task
The theme primary experiences consisted of five sub-themes 
that emerged from the narratives of the participants, who 
freely described their experiences during the task (Fig. 1a). 
Eleven individuals in the MP group (44%) and 4 individuals 
in the MN group (20%) reported (1) experiencing a sense 
of challenge and alertness. These participants described the 
task as positively challenging:
For the emotions, it was primarily curiosity, I was 
motivated (…) and (…) and also, I was happy to par-
ticipate in the test, it was a challenge (participant 21).
I felt that I wanted to do the thing well, like in a chal-
lenge (participant 22).
Several participants in both groups reported being in a 




…like I say, there was a bit of stress, because I 
wanted to succeed, but it was positive, it was all 
energy, well, good stress (participant 3).
Yes, in a situation like this, where attention is very 
important, there is vigilance, desire to do the task 
well, so there is stress (…) (participant 45).
Another theme that emerged in similar proportions in 
both groups, was the experience of (2) curiosity. Seven 
individuals in the MP group (28%) and 2 individuals in the 
MN group (10%) reported having this experience. Curios-
ity was mainly associated with the upcoming task:
To start with, it was a novel experience, so there was 
a sort of curiosity, and also a pleasure to be able to 
test myself, to test myself during stress, to see how I 
would react, so have a small challenge, so (…) (par-
ticipant 10).
Well, before there was this kind of [excitement] 
related to the interest, what they were going to ask 
me (…) (participant 5).
Descriptions of the stress test experience featured (3) 
playfulness and humor, but in rather unequal proportions 
between the groups. Playfulness and humor were expe-
rienced by 16 individuals in the MP group (64%) and 
1 individual in the MN group (5%). Many participants 
(mainly, in the MP group) referred to the test as a game, 
were laughing at their own performance, and reported feel-
ing a sense of general amusement:
And then, it made me laugh. The drama, the way we 
try to be important, it’s all cinema, it doesn’t exist 
(participant 17).
Fig. 1  Frequency (%) of sources 
with the codes reflecting the 
theme “primary experiences” 
(a) and “reasons for stress” (b)
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It was necessary to make fun of the situation, because 
it was very painful to restart [the calculation] every 
time, it was almost comical (participant 6).
It was funny to observe others. What often works for 
me, it’s to turn to humor, to remind myself that it’s 
funny if one [distances themselves], it helps me a lot 
(participant 18).
Only participants from the MP group (10 [40%]) referred 
to the (4) temporality of their experience. These participants 
reported thinking about the time limit of the task and of the 
impermanence of the current situation:
Every time [that] I am engaged [in] a situation (…) I 
am stressed, but I immediately remind myself that in 
any case, it’s not gonna last, I just need to enter the 
situation (participant 18).
Here, in this situation, the only thing that came to my 
mind was impermanence, the things come and go (par-
ticipant 9).
The last subtheme of the theme primary experiences, (5) 
threat and avoidance, emerged only in narratives of partici-
pants in the MN group (5 [25%]). Participants recalled want-
ing to leave the task or finish the experience:
During the task (…) I felt lonely, I wanted it to go fast, 
as I wanted to be done with it (participant 40).
I had a feeling that I wanted to escape, to get away 
from here (participant 34).
Fig. 2  Frequency (%) of sources 
with the codes reflecting the 
theme “affect” (a) and word 
cloud of negative emotions (b 




Fig. 3  Frequency (%) of sources 
with the codes reflecting the 
theme “emotion regulation” (a 




At the end, I thought that it lasted too long, I thought I 
would end by leaving so it stops, as it was unbearable 
to be in this uncomfortable situation, I felt very, very 
bad (participant 42).
Reasons for Stress
The theme reasons for stress consisted of four subthemes 
(Fig. 1b). The theme and subthemes emerged from the par-
ticipants reflections on why the experience was stressful. 
Most of the participants (13 in the MP group [52%] and 
14 in the MN group [70%]) reported (1) ego threat as the 
main cause of their stress. Participants reported fear of being 
judged or of making a mistake, lowered self-esteem, anxiety 
related to the attempts to preserve a good image in front of 
the audience:
For me, it is stressful, because it’s the image that we 
offer to others, which is (…) we don’t want to be ridic-
ulous, we want to be comfortable (…) so normally 
those are not the situations we like, we try to avoid 
them (…) (participant 28).
Yes, for me it was the idea of being judged, that some-
one will be looking at who I am, they are going to look 
at me, film me, observe my gestures, where I look, it’s 
all going to be analyzed. I am judged, evaluated, it’s 
very stressful (participant 13).
When I need to repeat the subtractions, there is this 
feeling (…) of being empty. One feels a bit (…) infe-
rior. The fact that I haven’t managed the subtractions, 
and that I didn’t know how to do it, this feeling of 
being anxious, stressed (participant 39).
Eight individuals in the MP group (32%) and 6 individu-
als in the MN group (30%) indicated that the (2) novelty of 
the situation was a major source of stress. These participants 
mentioned the lack of experience with this type of task and 
linked their stress to their unfamiliarity with the task:
During the task it was more stressful, as I am not used 
to it (…) I don’t usually speak in front of people (…) 
I am not familiar with it (participant 56).
Very stressful. The situation itself was stressful, I’ve 
never been in this type of situation, I work at the same 
place for 42 years, I am one of old ones who have the 
same job their whole life, so I’ve never had an inter-
view (participant 42).
A small percentage of the participants mentioned (3) 
absence of control (1 individual in the MP group [4%] and 
2 individuals in the MN group [10%]) and (4) unpredict-
ability (1 individual in the MN group [5%]) as causes of 
their stress during the task. These participants commented 
on their inability to control the time, losing control, and not 
knowing how much time remained:
I think that numbers (…) it’s stressful, there’s time 
limit (…) it’s stressful when there is a limit (partici-
pant 48).
I didn’t manage to find a good mechanism in the cal-
culations, I didn’t feel well, I didn’t know where I 
was, I had to (…) there was this feeling of loosing 
control. The feeling of anxiety, stress (participant 
39).
The presentation is also timed, we have X minutes to 
talk about a subject, well it destabilizes, I don’t know 
how much time is left (participant 48).
Affect
The theme affect consisted of two subthemes that repre-
sented affective states experienced during the task (Fig. 2). 
The first one is (1) negative affect. Seven individuals in 
the MP group (28%) and 17 individuals in the MN group 
(85%) reported experiencing negative emotions. The most 
frequently reported negative affective experiences in the MP 
group were nervousness, destabilization, frustration, and 
tension, and the most frequently reported negative affective 
experiences in the MN group were stress, anxiety, nervous-
ness, and shame (Fig. 2b-e). Negative affective experiences 
were primarily related to the actual performance of the task:
As for the emotions, it was shame, of course. I was 
very nervous. After the task, I was disappointed in 
myself concerning this thing, the math (…) (partici-
pant 41).
Just after the task I was very angry with myself, how 
is it possible that I don’t manage, it’s not that diffi-
cult. So, I was anxious, it was doable, but I panicked, 
I didn’t manage, it was (…) really (…) I was unsatis-
fied with myself (participant 40).
The second subtheme of affect was (2) positive affect. 
Fourteen individuals in the MP group (56%) and 3 individ-
uals in the MN group (15%) reported experiencing positive 
emotions associated with the task. The most frequently 
reported positive affective experiences in the MP group 
were delight, curiosity, and interest. In the MN group, 
positive emotions were reported only four times. The posi-
tive affective experiences reported by this group were fun, 
relaxation, calm, and positivity (Fig. 2). Positive emotions 
were associated with participation in the task, or with the 
relief that came after the task had ended:
As for the emotion (…) enthusiasm, it was a chance to 
test my presence, I was a bit content (participant 19).
After, the stress gradually subdued to leave place to 




After the task I was relieved, content, and even proud, 
I’ve done something, I conquered my fear, I was con-
tent (participant 28).
Emotion Regulation
The theme emotion regulation consisted of nine subthemes 
(Fig. 3a–b-b). The theme and subthemes emerged from 
participant descriptions of their attempts to regulate their 
affective states during the task. Three of the regulatory 
strategies were reported only by the MP group: (1) accept-
ance (reported by 13 individuals in the MP group [52%], (2) 
attention to the body (reported by 15 individuals in the MP 
group [60%]), and (3) decentering (reported by 10 individu-
als in the MP group [40%]).
Acceptance was defined as a strategy that involves allow-
ing the experience of emotion without attempting to change 
it or suppress it:
When I realized that there was a physiological change 
in my body, I just looked at my body, trying to stay 
with this sensation without wanting to change any-
thing, and normally it calms down by itself (partici-
pant 10).
I think that advantage is to accept whatever comes, 
if I like it or not, if I am comfortable or not. If there 
is stress, well, it is something unpleasant, but it’s ok 
(participant 24).
Attention to the body mainly refers to the attention to 
breath that participants used as a regulatory strategy. Sev-
eral participants reported anchoring in their bodies to center 
themselves during the task:
For me, it was mainly respiration. When I feel alert, 
it’s there, my breath is quickly engaged, and it changes 
things rather quickly. When I look at my breath, I man-
age to better regulate my emotions. When I stay with 
the breath, it helps me to avoid being carried away by 
other things (participant 13).
Hmm well (…) it wasn’t really conscious, but I do it 
immediately: feel my respiration, my body, anchoring 
in the floor, yes, like that. And it happens instantly, 
without thinking. Yes (…) the connection with my 
body establishes itself (participant 24).
Decentering involves shifting experiential perspective by 
“stepping out” of a situation and looking at it “from outside,” 
without being drawn to it. Several participants reported 
using this strategy to deal with affective changes during the 
task:
You can (…) be concerned by the situation: you can be 
interested, and stuff, but keep it at a distance, under-
standing that what I feel is false, it’s all mental, and it’s 
the biggest liar (laughing). And I try to be an observer. 
If I am an observer, I am intact. If I am impacted, I am 
already an actress in this situation. Here, in this situa-
tion, I managed to stay an observer (…) and it helped 
me a lot (participant 17).
Well, I wasn’t too stressed (…), but in this situa-
tion (…) it happened almost by itself. I observed my 
thoughts and my reactions, it was very interesting to 
make those observations (participant 26).
Four of the emotion regulation strategies were reported 
only by participants in the MN group: (4) distraction 
(reported by 1 individual in the MN group [5%]), (5) sup-
pression (reported by 1 individual in the MN group [5%]), 
and (6) rumination (reported by 8 individuals in the MN 
group [40%]).
Distraction involves generating images of something 
unrelated to the presented situation in order to neutralize 
current affective experience. Suppression involves hiding or 
inhibiting the emotion being experienced. Two participants 
commented on their attempts to use these strategies during 
the task:
I tried to remember all the positive things about 
myself, all things that went well, people who work 
with me (participant 40).
I mainly tried to adapt my behavior, so I don’t show 
my emotions (participant 46).
Rumination is a maladaptive emotion regulation strategy, 
which involves repetitive focus on negative thoughts. Par-
ticipants in the MN group commented on their rumination:
After the task I continued to think about what hap-
pened and how it happened (…) yes, there was a light 
feeling of (…) frustration, it’s true, I wasn’t on top of 
the situation according to my criteria (participant 39).
After the task (…) I still continued thinking about it for 
ten minutes, because I felt too stupid (participant 50).
The emotion regulation strategy of (7) catastrophizing 
was reported by 1 individual in the MP group (4%) and 2 
individuals in the MN group (10%). Catastrophizing involves 
having thoughts that explicitly emphasize the unpleasantness 
of the experience:
What annoyed me (…) I told myself: “what a fool!”, it 
was catastrophic, I didn’t know how much time it was 
going to last, I thought I was going to stay there forever 
(participant 35).
It was panic, in my head it was panic, how to explain 
(…) panic and void: I can’t say anything, think, I can’t 
(…) yes, just panic (participant 42).
Another emotion regulation strategy, (8) reappraisal, was 
reported in both groups. Seventeen individuals in the MP 
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group (68%) and 5 individuals in the MN group (25%) used 
this strategy. Participants described regulating their emo-
tions by trying to reinterpret the current experience. They 
mentioned reappraising the situation by thinking of it as a 
test, reminding themselves that it was not real and telling 
themselves that they were helping the research:
It is very useful to have someone who can push your 
buttons or be in a situation like this when someone 
tries to push your buttons, because it is the only way 
to improve (participant 14).
At the beginning I told myself: “Gosh”, as I didn’t 
expect it to go this way (…) I was a bit surprised, but I 
knew it was for a good cause (participant 28).
A number of participants (1 in the MP group [4%] and 
12 in the MN group [60%]) reported that they had (9) no 
emotion regulation strategy. These participants did not know 
which strategy to use, did not think it would be helpful, or 
failed to implement one.
It would have been good to do it, but I could not, I was 
too focused on the negative aspect of my situation. 
I think anything that would relax me could help to 
organize my thoughts, as they were completely disor-
ganized (participant 34).
I don’t think it is possible to get stable, either you feel 
all right or you don’t (participant 36).
Attention Allocation
The theme attention allocation consisted of four subthemes 
that emerged from participant responses when asked about 
the focus of their attention during the task (Fig. 3c). Par-
ticipants in both groups paid attention to (1) the audience 
(reported by 6 individuals in the MP group [24%] and 
18 individuals in the MN group [90%]). The participants 
attempted to make sense of the audience’s reaction to their 
performance, to understand the feedback, evoke a reaction, 
or establish a connection:
During the presentation I tried to play my role, but 
after I had to stabilize my attention, but I didn’t suc-
ceed, because the people were very cold, really very 
distant (…) it didn’t help (…) I found it very destabi-
lizing, as I looked at them quite often. Maybe it’s the 
white coat that gives this effect, I don’t know, but it 
was like a wall in front of you (participant 47).
During the first task I looked at the people, what they 
were doing, why, I analyzed. What were they searching 
for, what would they think of me (…) (participant 35).
There was a difference in the percentage of participants 
who paid attention to their (2) body and mind in the two 
groups (48% in the MP group [12 individuals] versus 5% 
in the MN group [1 individual]). Participants who used this 
strategy reported observing the reactions of their bodies or 
how affective experiences were unfolding:
…and also, it was funny to look at my reactions and 
thoughts. Especially during the math part when I didn’t 
succeed. It’s always interesting to observe (participant 
6).
(laughing) it was funny to look at my thoughts, at this 
agitation. I paid attention to what was happening in my 
head, it was funny (laughing). After so many years of 
professional life where I was managing… I was nev-
ertheless agitated (laughing). Yes, I observed my reac-
tions, and also my breath, it often helps (participant 1).
The two groups were similar in the percentage of partici-
pants who payed attention to their (3) performance (12% in 
the MP group [3 individuals] versus 15% in the MN group 
[3 individuals]) and to the (4) task (52% in the MP group [13 
individuals] versus 25% [5 individuals] in the MN group). 
Participants evaluated their performance and stayed focused 
on their goals during the task:
I paid attention to my way of speaking as I was criti-
cized before for being a bit meek and not motivated, 
so I tried to look at this (participant 4).
During the task, I don’t remember much but I think it 
was rather (…) I paid attention to what I was doing, 
what I was going through. I tried (…) to concentrate 
to do a better job (…) (participant 15).
I tried to pay attention to the task, just to do my best 
without thinking about other things (participant 10).
I [paid attention] uniquely on the task, uniquely to do 
my best. During the presentation (…) I tried to think 
about what I’ve prepared (…) I didn’t think about my 
comfort or anything else (…) (participant 22).
The presented above results suggest that meditation 
practitioners and meditation-naïve participants had both 
similarities and divergencies in their experiences of going 
through psychological stress. Both groups recognized why 
the task was stressful and had a similar ratio of the iden-
tified characteristics of the stressor. However, the most 
salient features of experience reported by the groups dif-
fered significantly. Even though both groups experienced 
challenge and curiosity, the experience of MP was mainly 
driven by playfulness and understanding of temporality of 
the experience, while MN participants showed presence 
of avoidance and threat. Further differences emerged on 
the level of affective response to the task: MP showed a 
very unusual affective profile, reporting more positive than 
negative affect, while MN had a more common profile of 
negative affect dominance. The comparison of the emotion 
regulation strategies employed by the participants showed 
that MN participants tended to not employ any strategy 
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more often than MP and showed higher rations of nega-
tive strategies such as rumination; MP, on the other hand, 
abundantly used the strategies of acceptance, attention 
to body, reappraisal, and a meta-strategy of decentering. 
Finally, the groups deployed their attention in dissimilar 
ways: MN tended to concentrate mainly on the committee, 
while MP on the task at hand or body and mind.
Associations Among Themes
In order to explore possible associations among the 
emerged themes, we constructed a correlation matrix using 
the thematic codes with a correlation coefficient equal or 
greater than 0.4 (Fig. 4). Thirteen themes showed weak to 
moderate associations. Primary experience “playfulness 
and humor” showed positive association with attention 
allocation to body or mind during the task and negative 
associations with attention allocation to audience and 
negative affect. Moderate positive association had been 
identified between the two themes related to the reasons 
of stress: “unpredictability” and “absence of control.” 
The theme “positive affect” showed positive association 
with attention allocation to the task and emotion regu-
lation strategy of acceptance, whereas “negative affect” 
was found to be positively associated with “attention to 
audience” and negatively to the emotion regulation strate-
gies of acceptance and attention to body. Themes related 
to adaptive emotion regulation strategies, such as “reap-
praisal,” “attention to body,” and “acceptance,” showed 
positive associations.
Discussion
This paper presents the results of qualitative comparisons 
of the psychological stress experience by long-term medi-
tation practitioners and meditation-naïve participants. The-
matic analysis of narratives allowed identification of group 
similarities and differences in subjective stress experience, 
as well as in cognitive, affective, and regulatory processes 
during psychological stress.
The results of our analysis indicate that certain features 
of subjective experience during a highly controlled stress-
inducing task are similar between meditators and medita-
tion-naïve individuals: several participants in both groups 
reported feeling challenged by the task and had experienced 
motivation and enthusiasm. However, the experience of 
threat and avoidance and the desire to leave the experiment 
was reported only by non-meditators. These findings are in 
line with previous studies that have suggested contrasting 
responses to stress: mindfulness, characterized by aware-
ness, openness, and acceptance of the experience (Bishop 
et al., 2004), versus experiential avoidance, which refers 
to attempts to avoid or alter undesired experiences (Hayes 
et al., 2004). We can hypothesize that meditation practition-
ers were less inclined to avoid the experience due to higher 
mindfulness and capacity to be open to any experience. Tri-
angulation with the self-report assessment of similar con-
structs assessed via questionnaires in the same study (antic-
ipatory cognitive appraisals of challenge and threat) and 
reported in previous publication (Gamaiunova et al., 2019) 
revealed convergent and divergent results; in the self-report 
assessment, the groups did not differ in the experience of 
Fig. 4  Correlation matrix of the 
selected themes. Note. Themes 
with the correlation coeffi-
cient smaller than 0.40 are not 
included in the graph
 Mindfulness
1 3
feeling challenged or threatened. The observed differences 
in the reports of challenge and threat may be explained by 
the timing of the assessment: self-report data were collected 
prior to the task, and the interviews were conducted after the 
TSST and referred to the entire duration of the experiment. 
First, retrospective appraisals could be altered by the pro-
cess of coping (Lazarus & Folkman, 1984). Second, qualita-
tive data reflected most salient features of their experience, 
unconstrained by questionnaires items.
Another experiential particularity emerged in the narra-
tives only in the meditation group was the recognition of 
the temporality of the stressful experience — several par-
ticipants reported explicit acknowledgement of time-limited 
nature of the experiment. Even though participants in the 
MP group did not connect their reasoning to the doctrinal 
foundations of Buddhist traditions, these types of reports 
echo the Buddhist notion of impermanence, which sug-
gests that no element of physical matter or concept remains 
unchanged. Impermanence (annica) is one of the three 
universal characteristics of existence in Buddhism and is 
fundamental to all Buddhist schools (Anderson, 2004). 
Emphasizing temporality of the current experience may 
serve as a potent regulatory strategy, as it has already been 
demonstrated in earlier research: the idea of impermanence 
was used by Sri Lankan tsunami survivors as a coping strat-
egy (Silva, 2006) and reported as one of the main strategies 
for coping with stressful situations in American Buddhists 
(Phillips et al., 2009).
Playfulness and humor, a very unusual type of experience 
in the framework of social-evaluative stress, emerged as a 
theme only in the MP group (64% of the MP participants 
reported this type of experience). Similar to the theme of 
temporality, this experience has not been explicitly linked 
by the participants to their contemplative training. However, 
this type of attitude shows similarities with processes rec-
ognized by certain Buddhist traditions: in his analysis of 
nature and the purpose of humor (using a Zen philosophical 
approach), Gordon (2010) suggested that our ability to laugh 
at ourselves is closely connected with dissolving the belief 
in independent ego that constitutes the core of our being. 
Once the realization of the illusory nature of the self comes 
through, it becomes easier to approach difficult experiences 
with humor. Empirically, mindfulness, a core component of 
various Buddhist-derived CP, has been found to be positively 
related to light humor (Hofmann et al., 2020), but the exact 
nature of this relationship is unclear, and further investiga-
tion is needed.
Analyses of the narratives featuring the underlining 
reasons for being stressed permitted to elucidate cognitive 
aspects of the stressful experience. The two groups surpris-
ingly did not differ in their explanations of why they per-
ceived the situation as stressful. Ego threat was reported by 
the majority of participants in both groups. These results 
are in line with the literature on social-evaluative threat 
and stress response; the task used in this study (the TSST) 
simulates the conditions of threat (losing the social self, a 
psychological state associated with robust psychophysiologi-
cal stress-related changes) (Gruenewald et al., 2004). The 
results of our study suggest that this evaluation is explicit. 
In other words, participants were aware of the relationship 
between the social-evaluative threat and their stress experi-
ence. Other reasons for stress reported by participants in 
both groups (i.e., novelty, absence of control, and unpredict-
ability) have also been previously found to be associated 
with the stress response (Dickerson & Kemeny, 2004).
Exploration of the affective aspects of the experience 
showed that the MP group reported fewer negative emotions 
than the MN group. The self-report assessment of affect in 
our previous study (Gamaiunova et al., 2019) revealed that 
groups did not differ in general negative affect but expe-
rienced more shame. We examined the discrete emotions 
reported by participants in the interviews and observed that 
shame was mentioned only by participants in the MN group. 
It has been proposed (Gruenewald et al., 2004) that certain 
physiological changes in response to social-evaluative threat 
(such as changes in the HPA-axis) are specifically tied to 
self-conscious emotions and cognitions. It can be hypoth-
esized that CP decreases experience of particular type of 
negative affect: self-conscious emotions, such as shame. We 
proposed earlier (Gamaiunova et al., 2019) that this might 
be explained by the fact that Buddhist CP lead to changes in 
self-image and subsequent decrease of attachment to one’s 
self-representation.
In the present study, we observed that a large percentage 
of participants in the MP group and a very small percent-
age of participants in the MN group reported experiencing 
positive emotions, such as delight, curiosity, and interest 
during the task. This finding is rather surprising, as the 
TSST is specifically designed to provoke stress. It can be 
hypothesized that the positive emotions experienced by the 
MP group during the task can be explained by an openness 
to experience fostered by CP. One of the features of mind-
fulness is the ability to attend to experience with curiosity 
and detachment, and nonreactive orientation, which helps to 
invite experiences, even if they are difficult (Creswell, 2017).
Comparison of the narratives related to the theme of emo-
tion regulation revealed that certain adaptive emotion regu-
lation strategies, such as acceptance, decentering, and atten-
tion to the body, were reported exclusively by the MP group. 
These results are in line with those of previous research 
that has suggested that the above-mentioned strategies are 
affected by CP training (Chambers et al., 2009; Fresco et al., 
2007; Lindsay & Creswell, 2017). The emotion regulation 
strategy of reappraisal, a top-down approach to affect regu-
lation, was not exclusive to the MP group, but was reported 
by the majority of participants in the MP group. Our results 
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suggest that participants in the MP used both bottom-up 
(acceptance) and top-down (reappraisal) emotion regula-
tion strategies. These findings can be potentially explained 
by different levels of CP experience among the participants; 
previous research has suggested that longer mindfulness 
practice is associated with bottom-up regulation approaches 
(Chiesa et al., 2013; Fredrickson, 2002). Participants in the 
MN group used only one top-down strategy (reappraisal), 
suggesting that bottom-up regulation strategies are rarely 
used by individuals without previous CP training. Among 
the maladaptive emotion regulation strategies, rumination 
emerged as the most popular approach in the MN group. The 
absence of reports of rumination in the MP group is congru-
ent with previous research, underlying the association of CP 
with rumination reduction (Deyo et al., 2009). The majority 
of participants in the MN group reported not employing any 
emotion regulation strategy. This finding leads to the ques-
tion of whether CP effects on stress reduction are associated 
with emotion regulation efficacy (i.e., how well an emotion 
regulation strategy is implemented) or rather a widened rep-
ertoire of emotion regulation approaches.
Analysis of narratives related to the attention allocation 
provided us with the insights on the process of attentional 
deployment during the stressful task. Although a similar 
number of participants in both groups reported focusing on 
accomplishing the task and their performance, the majority 
of participants in the MN group paid attention to the audi-
ence, who were the evaluators in the task. These results echo 
the report of Vors et al. (2018), who investigated phenome-
nology of the TSST experience. In that study, the two highest 
cortisol responders reported that looking at the audience was 
associated with stress because of the feeling of being judged, 
and they developed strategies to avoid the experimenters’ 
evaluation by not looking at them. For some participants, 
paying attention to the audience was associated with the feel-
ing of being rejected. This type of attentional deployment 
might not have been beneficial, as social rejection has been 
previously linked to heightened psychophysiological stress 
response (Blackhart et al., 2007). A large percentage of the 
participant in the MP group paid attention to their body and 
mind. Empirically, breath-focused attention has been showed 
to be associated with decreased negative emotion experience 
and reduced amygdala activity (Goldin & Gross, 2010), and 
may represent a beneficial form of attention deployment.
Limitations and Future Research
The study has a number of limitations. Some of these limita-
tions were previously identified in the first report associated 
with this project (Gamaiunova et al., 2019). The MP group 
was not homogenous in terms of Buddhist practice, and dif-
ferent types of CP are known to be associated with different 
effects. Further, the protocol of the study did not permit long 
interviews which would help to go deeper in the subjective 
experience and make a detailed analysis of the associations 
among the themes.
The results of qualitative studies help generate new 
hypotheses, create opportunities for new experimental 
approaches, and suggest methodological improvements. 
Building on our findings, we propose future directions for 
the research investigating the relationship between contem-
plative approaches and stress response. We suggest that 
more research on the impact of contemplative training on 
cognitive appraisals is needed. Cognitive appraisals have 
been found to be associated with stress-associated biological 
changes, such as cortisol (Gaab et al., 2005) and heart rate 
(Mayor & Gamaiunova, 2014), and represent an important 
psychological mechanism of the stress response initiation 
(Everly & Lating, 2019). It is important to differentiate 
between anticipatory and retrospective cognitive apprais-
als, as they may have different association with stress-related 
physiological changes (Gaab et al., 2005). Further, studies 
that explore the effects of CP on appraisals using the frame-
work of the Component Process Model of emotion (Scherer, 
2001), which postulates that type and intensity of emotion 
depend on the profile of the appraisal process, should be 
conducted. An investigation of which appraisal objectives 
(relevance, implications, coping potential, normal signifi-
cance) are altered by CP could prove to be informative.
We suggest moving beyond measurements of general 
negative affect during stress-inducing protocols. Taking 
into consideration the unexpectedly abundant reports of 
positive affect during the stress task in the MP group, we 
suggest adding positive affect measures in similar protocols. 
Changes in positive affect impact autonomic nervous system 
(Kreibig, 2010), which may explain why a number of studies 
on CP and stress show effects on endocrine, but not ANS 
stress-related physiological changes. Further, in this study, 
we observed that certain negative emotions, such as shame, 
are reported only by non-meditators. These results are con-
vergent with those from a self-report assessment conducted 
in our previous study, where MN participants scored much 
higher on the post-task measure of state shame. Taking into 
consideration that specific self-conscious affects and cogni-
tions have been found to be related to cortisol production 
(Gruenewald et al., 2004), we suggest expanding negative 
affect measurements to more granular assessments of affec-
tive states during stress task (e.g., the Geneva Emotion 
Wheel; Scherer, 2005).
The results of this study suggest that meditation practi-
tioners use both bottom-up and top-down emotion regulation 
approaches. Future studies on the factors that contribute to 
the choice of a strategy (e.g., phase of the stress task, abil-
ity to implement the strategy, type of CP) are warranted. In 
our study, meditation practitioners were found to exhibit par-
ticular forms of attentional deployment during social stress. 
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Therefore, future studies should explore this experimentally 
by, for example, objectively analyzing participant behavior 
through video recording or using eye-tracking technologies to 
assess gaze direction.
This study helped to identify novel coping strategies that are 
potentially related to CP. Use of humor and self-irony has not 
been previously explored as a strategy for dealing with stress. 
Exploring this direction has potential; previous research results 
and theoretical models suggested that coping humor mitigated 
anxious mood (Moran & Massam, 1999). Furthermore, it was 
found that self-irony could be protective against self-criticism 
(Dews et al., 1995) and that perspective-taking humor facili-
tated recovery from stress (Lefcourt et al., 1995). Humor was 
found to be related to a more positive self-concept (greater 
congruence between actual and ideal self), higher self-esteem, 
and more realistic and flexible standards for evaluating self-
worth (Martin et al., 1993). The interrelation between humor 
and different aspects of self is of particular importance for 
social stress situations. Future studies on stress and CP that 
explore the mediation effects of this coping strategy are war-
ranted. We proposed earlier that processing stressful stimuli 
with detachment and self-irony may be associated with philo-
sophical aspects of Buddhist contemplative training. To test 
this hypothesis, future studies that include a measure that taps 
into the wisdom aspect of contemplative training, such as the 
insight scale (Gamaiunova et al., 2016; Ireland, 2013), Bud-
dhist coping measure (Phillips et al., 2012), and Self-Other 
Four Immeasurables Scale (Kraus & Sears, 2008), should be 
conducted.
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